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[M^qil] let:. H«. ««]Ea&Aftt^M« 

r, 

«^ AH i ««iE?lffi t ® Pfl 

(RS-Q)2-A1-0-A1-(Q-RS)2 

^. 

CO 0 0 1] 

(I) 

r 

Z 



[0 00 61 (±it«. Mett^HSaU. nttl~3 

[0 0 0 7] R-1 : *S<*llFm«m4. 5 3 9. 5 0 
7^W«» (m9«, »14fi—»16fr) tt. 8-t 
Ka+->4^y U>®4{]R«» (»*«ttZn. Al. M 

»t-5&«««i:t4f;^ (8-tHD + ->+y'J/) 7;W5 
-•i7AT*0. ^E-LTHJfiWl OTttk'T. (8-tKn 

[0 0 0 8] R-2 : 5|iat#flFlilBm4. 7 6 9. 2 9 



[0 0 0 2] 

[fiesHoa^S] hD;i'S*-lr>h3ll^ (e 1 ec 

troluminescent device; ^^ft 

c«BfPttflg®w:;^<o,^T»S* ti;ft1#ttS:S?f *«x u 

[0 0 0 3] ^fiE«>if*LVi}g«Ttt, EL*tF-»±, H 
ia«&^LTI'^-&W«IIE7Lt£A&r^Miil#i«. W 
«IE?LaAac^llHI»« i: S: «^ « U T i 

ARtMii2i««, Mi/«ca?^ftA&t;fisi2i»«t«Mu 

to 0 0 41 *»/j:OS*H'»*«P©»*at^S36tt«* 

mt^^imm lx^wle l «^©«^ffiA&t;iftjS» 

[0 0 0 5] 

[{b2] 



8-*yuy] S». t:X (2-;*^;i/-8-^yU:^ 

(s-i'DDJi-^-^) , jj^'j tffitt (II) -ex (8 

fc:>HU>^'i->. 1, 4->?7xr:;i.:/^'>?x>. i. 
1. 4, 4-xh5 7xr:jl.:r3'>'x>. 4, 4' -t 
X C5. 7->' (t -'>^>^Jl'-2-'<>>/*-y-\/U 
;H X^;i''^>. 2. 5-lfX t5. 7-v? (t-'^> 
^JU-2-'<>'/=*^-9-'/'j;l'D f^:^7x>. 2. 2' - 

(1, 4-yx.=-U>-z^\d=.l'» \iX-^>V^7'/ 
4. 4' - (2. 2' -lfX^7V/'j;Hf7x— 
JU, 2. 5 -fx (5 -a. a-if;*.^)l'^>i>M - 
2-^>V^^f'/*}M ^*7x>. 2. 5 -fx 

C5. 7-v» (t-^>^M -2— ^V'/^-t^r/U 
;H 3. 4 -5^7xx;l^5=^:^-7x>. Rl^ t r a n s - 
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[0 0 0 9] R-3 :*lH#aFaJBI*4. 7 2 0. 4 3 

[0 0 101 R-4 ; *B!^ffl=mKS4. 8 8 5, 2 1 

ik^«»tt. R-2tC*tiTSTaARr^«2l»«*JgriK 

[0 0 11] R-5 : *S#fl=tt5S^4, 9 5 0, 9 5 
0^?BaBS«, iE?LaA&t;iS£l««*^ (a) iE?Ltt 

SB. Rt^ (b) iEii&xmtmT&xi&zffiimmss.ii 

®PBUCifA$nfciE?L«ljlHt->7-!f>*#^rt--5S, * 

-r Kmii^s^^i^fc^'tefi, R - 2 tcistixm^a 

•5. 

[0 0 12] R- 6 : Kushi rtfx (2 -;*^;^- 
8-^^y'Jy7-h) T;i'5r.'5A (lll)-tf-^*v 
-tfx (2-;>t^;i'-8-=*=^>'uy7-h) yji'S.-O 

A (ni)®i^SRt;^>^«IJiJ (J. Amer. ChenL Soc. . 92 
(1). pp. 91-96 (1970)) ^S<0<t^!fe&tX^WSm 

[0 0 13] (RPA-1) ;pimizmmtintziji-y 

H^ft=«2, 0 4 6, 2 2 1^?BaBS f&g^nfcltffi 
*Wr-5XU-i7 hD;U5*-fe>hlg^- (ELECTRO 
LUMINESCENT DEVICE WITH I 
MPROVED CATHODE) J it. IdlC. fiiS. 
W«iE?LaARlX*ftill»«. ««SiE?LaA&t;ifejt»« 
t®»^*}g«LT(r>2)*««?ttASt/:fiJil»«, M 
y^lC AS t « L T I ^ -5 V y -> 

■^7 A i: S A t <Dil&!^ ^ W-r ^ B ^ A/T^ 
■siaa (7;^5rl'^A*tKas<^)^l>/i<i:t)8 0%s■IS 

HSjSS«tt{k^«)«, R - 2 lc*JV»Tm^ aA&u:»ii 
[0 0 14] (RPA-2) it^^izmm^nftioi-s^ 

@#frm2, 0 4 6. 2 2 0^l^aB» T^S^ttt^S^ 
(ORGANIC ELECTROLUM I NESCE 



NT DEVICE WITH STABILIZIN 
G CATHODE CAPPING LAYER) J 

«. leic. sts. ^axui' ho;u = :^-t>n« 
Rzf (7J^*'J^«e^^<D«»a<D&la«:^wr 

-5) ttaS^A.TfiK-SWWXUi' hD;i'5*-fe>h«^ 

■r ^ '>JS < t fe-ao^K -6 S^^tt AS t 
2 C*V»T«^ttA&t^«SlM»«&}gl«-r «fc*lwBB* 
[0 0 15] (RPA-3) ; ftaicaiig^Enfc;«J:>-5' 

mmfffm2. 0 4 6, 2 4 s^^tfflS r^^fk^s^w 

-r-5*«XUi7 ha;i. = ^-t>-h^^ (ORGANIC 
ELECTROLUMINESCENT DEVIC 
E WITH STABILIZED CATHOD 

E) J t±. mz. SIS. HS. *«xui7 hD;i.= *-t 
>h««:. RZ/iEffiS-^A/-C)«-5W«8xi/i' ha;i/ = ^ 

ev*sj*w-r« (T^p^u^jsetn©) «»ao*«* 

t. ^HS»?¥aET-CBEfkan»4tl:*MBt4. 0~ 
^S^+i^y-f K«?^§^<4<k^!^«. R-2 

ic*5tiT«^ttA&i^*ijt»«S}^{S-r^fc«e>»cBB*a 

[0 0 16] (RPA-4) ; ^aJCSIS2n;t:*-^-5' 

a^i4'm2. 0 4 6, 4 3 9^mmm f^^immm^ 

(ORGANIC ELECTROLUM I NESCE 
NT DEVICE W I THSTAB I L I Z I NG 
FUSED METAL PARTICLE CAT 

HODE) J tt. m\z. mm. mm:LU{f hajv^^-t 

-f >-:7'5A(Dtt¥M»J:Ofe/hai'») HE««^^Tf^^) 

•5. ^ffiti. -f >v":7A^'>/j:< tfcS 0%-&WL, S. 
Oipi^itgl /im*JgRU:^Si»»2 0Sg*8S$«-r® 

^tt{k&4*f4. R-2 tC*5t,iTm^aA&CXIil2l^»«S: 

[0 0 17] (RPA-5) : *a^3aia^nfc*:^y 

B1#?fm2. 0 4 6. 1 3 5^H^aBS r;^ttlXH' hD 
JP5^-t>h«!E(*«:^-r-5XUi7 hQ;U5:^!.-fe> h3t^^• 
(E L E CT ROL UMI N E S C ENT DEVIC 
E WITH ORGANIC ELECTROLUM 



4$M70S-198377 



INESCENT MED I UM) J tt. BS 

[0 0 18] (RPA-6) : ^mizmm^tiK-o^m 

liai«Snfc3ltB#fTttiS^ 7 3 8. 7 7 7 ^^fiBS 

■fe>M(l^(I) (IMPROVED BLUE EM 
ITTING INTERNAL JUNCTION 
ORGANIC ELECTROLUM I NESCEN 
t DEV I CE < I) ) J a. m\Z, Hffit. WttliE 

TM^LTt^-5. mmn^&xRzfmMt9mi. ^ffit 

hEfi:^tna(ORS -8- + yuy ^-hffi&^-tS: 
■&Wr-57Jl' = ^':7A+U-h (rS attStt. 2<H& 

Wfe565t-'1'5 ^-fe^hB. «^^T)S^>. 
Ee:^©#ffi*<. h;K7>ff€5<B«'v 

[0 0 191 

[»W*««ftLJ:5t-r-5aSl W«ELiR^««l«tr 

(II) 

[0 0 2 6] (±^*. QHS«a-C*3(riT. aSiS - 
SX-f AK^lC«LTfe 2fi*iBA..5a«l8 -^y 'J y 

=^ry'jy7-hma»«€^^r) Ta^sn-5«ffifS«tt 

[0 0 2 7] 

*58^«. (S*©ltfefB?t*«EL5tl^O«lf^S4^*± 
04 ef55t*« E L JtS^lCBB-r * . 



«8E L <Da?aASC^I&2l««&»«-r« C t »C J: 

[00201 cne«!jw<DP3tBWtt«sanfcoT. 
^mm-r^ ii t*^T*-5W«E L mf-<om»izitLxm 

[0 0 2 1] *«9?<oewtt» acs^n*:5!Jt^4*&* 
■r«efi3t*«EL«^«««-r*ctT**. to*? 

EL«^*ji«-r*ct*jt0-r-5. Yk^sc I 

-S^K^j-^^-vy-r K<b&«!«gA©«tfe^^W«ELItl 
« if © J: -5 CeS: A L * « ^ cafii ^ -fr * C t *»T? 

[0 0 2 2] *«gB©s'j®sMti. ae*©we»3tw« 
E L m'F^ i^^)i<o^Sim t IS u'<;u©^ffitt t * 
*-r»as7t*«tELfiiTsge^-r?)Ci:T*4. *fc 

[002 3] 

t^T. *fE?«n. mz, issi, ^r«iE?LaAay:«iM 

*««^^ttA&r«6iSI1lf«t. 

[0 0 2 4] W«XUi^ hD;U5*-t>h*^tt. 
«^^ttARl^lft«»«*^ B«tS5«LTV»4«^ffiA 

©ra»C»5*-jiSnTV»-5, «T©S : 
[0 0 2 5] 
Ut3] 



2-Al-O-Al- (Q-RS)2 
[0 0 2 8] rwfe^jtj ^ riife^jtj tti^s^jtt 

C©^ftWS«Pttanc*Lfcl 9 3 IC. I. E. 
a[HCitjT«l«fe*n4. 193 1C. I. E. fiftBI 

h;wWHi*?©feffi*:£a-r-5j£<SH-An 

€)nTVi-5:35ffi-Ca5«>. 193 1C. I. E. feSH© 
l¥ia^lS^(4. Wyszecki&t^Stiles©Color Science. C 
ODcepts and Methods : Quantitative Data and Fornul 
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ae. 2nd Ed. Chapters. Colorimetry. Wiley. 1982, 
pp. 117-143JCE«StlTV^^o J:0«««:R?Btt, Jame 
s (DThe Theory of the Photographic Process. 4th E 
d.. Macmiilan. 1977. Chapter 19. II. B. Colorimetr 
y. pp. 563-565 »CE«SnTV^^<. 
[0 0 2 9] 01 S:#flP>-r^^. 3 8 0 — 7 7 Onffl(7)« 

[0 0 3 0] :$>mmm^mm't^m^ r^e^^tj 

mVL^^t. 4 6 OniD*^^4 8 Onm^iioT,^C:f&^^B 

\zmzfx4 6 om\zm^mmtmnmzn&^^tix\^^ 

4 3 0nm;6^t»4 6 Onm^rar^T.^B^&^eAfcSr/T 
4 8 0nin;&^^4 9 9. 2nm^m'DX.^Df)'^i^C\ZJ^ 

ZSX4S onm\zm^mm\t.^nmzm^<Dnfimti^t^ 
[0 0 3 11 *0.BaiSTfieffl-r^i§^ riife^Ttj 

eS0<^4 9 9. 2nm*^^ 5 7 6nm€:ji-DT.«E3SttXD 
llMt/T4 9 9. 2nmlr^^,^{r<J:0^^$n^®«€: 

)immtZ(D»m\Z$>^. 499. 2nin^D,«JrcJ:r)« 

(I) 




[0 0 3 2] «£*OMbfe*5tW«ELlS^l 0 O€:02 
tC^-Tp 1 0 2;i^«S^Sfi 1 0 4 

So B«<?:»«UTl^'6iE7LftA&t^*ia6««l 1 0 36 

r;tc-?-cD««i 1 oi:(^»^ffli 1 4^}^figrs«^a 
ARo^«iiii««i 1 2\z^'Dxm&^nx\f^^mmm» 

rjcia2i««jm«i 1 6t»«LTv^So 

[0 0 3 3] »if^tr;fcV^T> mmi 1 6^«^WlC/\*-f 
rXLTfiiSl 0 2tCjt*LTM«^<hr'5«ii. lE^L?^^ 

»mt(onm\z^n^mmjEK&xRzfmmmmi i o 
^(laA^nT, c<7)»«*aoT}*^gBi 1 4->^<h*ft 
mtsti^. mmz. s^7&^ ii^«fti 1 6 t(D!^m\zt^^i 
^n'^&ARzfmiSkmmi i 2*j3ffiA$nT. ^toa 
A^nfcs^tis^sci 1 4ir[$];&^-3Ttaiii$nso ie 
?L^:«^<o^ii^^?5>^ig'&SfPi 1 4{rifist- sm^aAS 

mi'&xRzfmmmii^mmz^ryx^^^. 
&^^nrcmt. i^rm^<D:5\^\z^\,^x. 'rut>t>^ 
mm». »ffi. ikzs/mrz\mm(o»^m'DX. w«e 

[0 0 3 4] aE^I^CDWfilEL^^l 0 0(D^=f^&XRZf 
Mmmiill2\t. R-1, R-2. R-3. R-4. 

7r::^tix\^^^m^r^^^rtx(Dmi^xhtKin^f)^. 

1 1 2 ti^UT<Oit^^ : 
[0 0 3 5] 

[fl:4] 



4ll 




[0 0 3 6] MeH^K^^L. n«l-'3 

[0 0 3 7] mmu^i^-hit^^i^>^-f i^it-^^o^m 

■7 5^ »^ A tf X ^ X > 

If i^>'/ { f ) - 8 u y ^- 



CO-2 
CO-3 

CO- 4 
CO- 5 
CO-6 



CO-7 ;:tfU'i7AhUX (S-'^a 
CO-8 ; (5-i27D 
CO- 9 ; »IB (II) -fc'X ( 

CO-1 0 ; vU5^'i7AXt:>FU>^ 
CO-1 1 ; T^U^^ii'^^Ah'JX (4 
» 

CO - 1 2 ; 7;V^r:'!7AhUX (6 

[0 0 3 8] ^m(D^m:t^i^y-( k 

O^U-htt. 3ll(08-bHa^'> 



8-t Fn + ->- 
-^y U>i: Ifi 



(5) 
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5. R- l~5CE«^rnTVi«Jl®J:5tt7';U5n'> 

[0 0 3 91 *fe?^tt. «^iiA&t«iii2i««*}e<«-r 

[0 0 4 0] *«?B«)il#«rSt£-r*»*UW»«e»3t 

W«IEL*^ 2 0 OSr0 3t3^-r. Igffi2 0 2«. 

itt2^S«2 0 4<i:««B2 0 6*»&«lfi£SnTV»«. 
ia(«2 1 6*)*fca*©|»«l 1 6il^-T?»*J:t*« 

[0 0 4 1] fiiffiilSffi©S->!?tS5«Lfi.o-ecDra»Cj£ 
*«o-rv»**««t«:2 0 8tt, iE?LttARt«ilill»«2 

1 0 tS^i£ARt;f*ilj3l»«2 1 2 t*»t.^S<. Sl^ffi 

2 1 4tt«**2 1 0i:««2 1 2 O^ffitJg^SnTIr^ 

[0 0 4 2] iE?LttARtX*iiM^«2 1 Ot±, 86515(7)® 

^tjtv-r-s^*! 1 o<tii«uc*-©«iBfd^^jK«s 

ARtX*ilill««t4. ^ffit«E«LTti5IE?L}iAg2 1 

O^Sgt UT:*:^ai»fw® 0 AtlTt^-S R - 1 ~ 5 »C« 
*5nTVi-5. #JC*f*bV»iE?L«liilS2 2 Ott. 'pt£ 

(II) 

(RS- 

[0 0 4 7] (±iE:4'. Qtt&«^»C*5ViT. B»8- 

5 AK^ IC» bT 1 2 fi*iB>t * ■« 8 - ^ yj y 
7- h5l©ie^«a:frWfrtt«-r«J:^ f-S«n;t 8 - 

[0 0 4 8] 8-+/»jy7-h!R©-:;&*fcttP:*** 



/S:jE?L»ii2Hi^#«mH75>tt, «jiira«$nfcl^ 
IQ»«*:»-5^S1*3lFm2, 0 4 6. 1 3 5^«tiB» (li 
^©«» TELECTROLUM I NESCENT D 
EVICE WITH ORGANIC ELECTR 
OLUMINESCENT MED I UMj ) OiST 

[0 0 4 3] S^ttARrX«i3l««2 1 2 Ji. 
MLTVi-sm^ftAS 2 2 2, Mr/^JCB 2 2 2 tlEKSi 

A&rxiaisi»«2 1 0 toraiUfA^nfcBsr^a^ 

»ftiSB2 2 4. ii^^m0L^nx\,^^o iE 
?LttASt;f|iM^«2 1 0i:<Z>»^gR2 1 4«:J^dcLT 

[0 0 4 41 m^ttABJi, «^aA2&tX«i3l»« 1 1 

2*»^-r'2>oirt¥*<tofi!ffl^nTVi^viTn<D«» 
ttAST&Mfc^s: I ^siar^^^JB^+vy-f Ffb^«j*^ 

[0 0 4 5] m^«iiiHti> «?5§«ttft&«ltL.TS 

;i.^-^A (III) -u-^+y-ex (rS 

U/^-h) (III) (rS V^mOT 

- i^Ais^tri* UT^ 2ffl$iaA^ 8 u y ^ 

- hiSOi|g&^:/D y ^T^<ko \zm\itirz 8 -4^ / U 

[0 0 4 61 

[fksi 

2-A1-0-A1-(Q-RS)2 
[0 0 4 91 

[^b6] 



(6) 
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(III) 




[0 0 5 0] i±^^. r2 -r7 j48-:^y Uy^- 
\zV}i^-r^\z\ttff^i.<u^^^mT$>^o m<D3^^rz 
\t6mz:hn^:K^fmm^\t+^fjitLi¥m^^mmx 

A»m^^mmT^(r>\zmmfift^\zmvx^o. ^lxc 
z,t/)^mztff^vi'^o ^mmmxmi^'^^m^ 

&:^tVX(Dn^\zMlyX\t«L^Xtf^\^^cii^^T(D 
[0 0 5 1] i^^ic«<-;€r:i<hn, 

ffij&t0iCDtt4 9 9. 2 -D7^^b«&4 8 0 -C'^fS];:^^'^ 
m 7^^^7tcDfeffllc^A^I^S«W:t5W/h^i^o HIS 

\z. mmx^ni^^. n&myt^^^^^i^ut^^m(D3 

^-^ttSR^ ^{^1^-t^Zit\ZX'oX. 7.^^h)V<r>» 
feSB»:6^ ^ $ ^ JCfeffi^: V 7 h -r -5 C i:;:?^^^^ tl^. 
r3 *?¥aE$1t-5«^JCtt, ^fi£±fi!f*J/j:V^mofi8«S 




[0 0 5 21 ^KSWIC, U>8S<^^>^/5!lfi£»c^« 
^S§ttB«IS«> 0lcZ)tt4 9 9. 2-D;&^^tt48 

0— C'N^t^5t</)fefi^v:7 h-rso zoLx. +yu 

[0 0 5 3] #^<DM^S7&^S^tt^tt;5^S^§^14?J^^ 

TSlOAn-SLange ^Handbook of Chemistry. 12th E 
d., McGrawHill, 1979. Table 3-12. pp. 3-134'-3-138 

[0 0 5 4] T'^TOH?. 'rt^t^t>iL^m^^. ^fiE 
3 , r4 . r5 , r6 ^ jSOSr'^ llft^7}c*-C*^) « 
0<@^eA;rj:uc<i:;&W*b<, -ebT^n*^ 

-R' . -OR' . *fcli-N (R" ) R' (S:** 
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(0 0 5 5] r3 RZfR* tt, ±Jfi<DSftl:;<kt>T. R 

[0 0 5 6] 5H<0 5, 6. *fctt7fi©H«l«£»STtt 
tj.\,^<D-C. r5 , r6 . Ry^R^ f4*«Sr^rc:t*tT 
*«. lif*UV»ffi«n?tt, r5 . r6 . RtXR^ tt. ^ 

75 H. *>)V3j?n;w. ;*r;i'Jl^^-'V^ 

[0 0 5 7] uT<D{t^mt, WESiii *»is-r*» 



BA-1 : if 7. (2-;»c^;p-8-+y'jy7-h) 7 
[0 0 5 8] 

[ft?]. 



A 1-0— A I 





[00 59] BA-2 : fx (2. 4 -v'j^Cf^JI'- 8 - 

X (2. 4-5^:*^;i'-8-+/U/5— h) 7;U5=: 
-i/A (III) 

[0 0 6 0] 

[ft 8] 




AI-O-AI 




[0 0 6 1] BA-3 ; fx (4-X^;P-2-pt^;U 

v-fx (4-xg';w-2-pt^;i'-8-=i'y uy^- 



h) 7;W5^'>A (III) 
[00 621 
[ft 9] 




A 1-0— A I 




C2H5 



[0 0 6 3] BA-4 : fx (2-;*^;i'-4-;< h+ (III) 

>'=¥y') y^-h) 7)vs.=.'yi. (iii)-u-^=<^v- [0 0 6 4] 

fx (2-;*^;i/-4-jt h + y+y 'J/7-h) TJV [ftlOl 



AI-O-AI 





[0 0 6 51 BA-5 : fx (5->^7y-2-/^JI' -8-*^ Uy^-h) 7)i^S.=.OJ^ (IID-M-^t* 

(8) 
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V-tfX (5-5^7y-2->t^;V-8-*y >J/5— [0 06 61 

h) T)V^::^OJx (III) I<tl 11 



A 1-0- A) 





-"2 



[0 0 6 71 BA-6 : (2-^5^;i/-5-hU:7 



[0 0 6 81 
[fkl 21 



h) t;u^-'^a (III) 




AI-O-AI 



[0 0 6 91 «^«il2IH2 2 4$«BS-r-5C:^:tCJ:oT 

[0 0 7 01 Sfe5!3tttCDHaSBiCIIO«?«^ffl«^^Tm? 
jil«3M^ffll^Tm^aAS2 2 2$:i^^£-r'2)C:i:<i:^» 

m^Ls K'z>m^fixm2 2 2/)^iE^&xRz^mm^i$. 
isonizx^rmm^ti^. ^u<D^mt)^f^m2 i e^ta 

W«EL*^<^»f^«!i^7&^¥L<eTT 
S« b^i^-StC, Se*<7)ig3a, ^J;i^^S: I<7)ite^S^fiEffib 
xn^f-mmm 22 a ^m&r^ t . vtM(Dm^^yt^^ 

[0 0 7 11 ftJC§lfflLAc*®**ff^4. 7 6 9. 2 9 

2#^«« (R-2) <D»7Fi (*immm\z^mtLx9L 
-r^:it^mzMmr^o -m&.±.<Dmyt&mt^u^ 




■^2 

[0 0 7 2] m-<^:^5^::ru-T(i, iE?LJ5:t^m^<^fc 
^7ttt*7tfe*ffl<^3t;X h>fl:^i»<hbTiCIISri«S-r^ 

fi, Tang^ (R-2) f)^^m'r^yt-XhRZ^^^&m<D 

(JEnRl^m^) (DiRM^tLX. S:il<0<fc^«f/)^«li 

±mUt&^\Z. ± 1 0 OnmJt^f^T-gt-r^Cli/^tJf^b 

<r>\ts ^9t(r>^mmytBm\z^'DX^^\z»^^f)^ib 

X$>^o 

[0 0 7 3] ^IKDif^mtWi 

^&mi:<Dm»^Rzf«Lmt>m\zRntu^o 



(9) 
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F*9T— a-r-5Ct*W*U<. ■ebT±2 SnmEtrtT- 
[0 0 7 4] m3«&lll£>!^»£II«D^^«l;»>&<DmS!!fB 

[0 0 7 5] iCII<Oib#!g3COlS;*:^7tjfifi<fcOt>MUjS 
[0 0 7 6] *-5fc<^SU;fa:ViC<i:T»ofc*^ ^ift 

^mRzf^T^^i)mm\zikmtsn. -n. n^^xmt^ 

[0 0 7 7] *^l^©-OC»if*bti!i«-C«. W«E 

[0 0 7 8] z.n<^<7>^m.mm&ismmM%^mifi^m 

t®MttS t oke s->7htbT»^nTV»«>. «)t 
^mns t o k e s ^^7 ^spWa:»Jt^ 



®«. »EeiR**-C-<OJtlS!Wllltt3S:«e**SC<fc^T8 0 
nm*»^ 2 OnniT^SiOS t o k e s 

0'bl00~20 nmM^^iSEfiTSi'RS*** 

[0 0 7 9] M.m^*\^^mm9k^'n^mikit^m\±, 
s^WT*. cn&<oe*tt2 o~4 o« 

[0 0 8 0] 
[ftl 3] 

FD-1 '< 0 U y 



FD-2 



FD-3 




[0 0 8 1] 

[fl:i4] 



FD-4 



hn-<y:r tin. hi. si) ^yf^y 




FD-S *J^y / (fg. qr) -<V9^V 




FD-6 3;-cy/ (fg. ij) 




to o 8 2] 
Mkl 51 

FO-7 . 'O'*/ tpqr) -^^}\^y 




FD-8 s^'^yy Cij. rst] -<y^':7»y 




FD-9 



h U '^y*/ Cb, ghi» n] uy 




[0 0 8 3] 

Mbi 6] 

FD-io f 9 '<y / (cd. fg, 1) e-py 




FD-ll ^ ^ ^ ^ y "/ ( a , b » cd. wJ 7 ^ -t y 




FD-12 -«y^-cy!/ Cb, e. h, jk, u) t^'l'^^ 



[0 0 8 4] 
[{kl 7] 




(11) 
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FD-13 



*'F9-^vX(a. cd. fg. n) ry^yhuy 




[0 0 8 5] . 
Utl 8] 

FD-16 



FD-18 



[0 0 8 6] 
[ftl 9] 



PD-14 ^|.^^>X (b. hi. k. qr) TV^yH^V 




FD-15 



-<>"/ (a) t:u> 




*j-<v/ (b, h) trvv 





FD-19 



[0 0 8 7] 
[fb2 0] 



► (a. 6. I ) t^^v 




FX)-2o h»j'«>'*/(b, e. h) eruy 




PD-21 S^-^y/ (e. n ITuy 




(12) 



FO-22 *J^v-/ (a. h) irvy 



[0 0 8 91 
[fb2 2] 




[0 0 8 8] 
[{b2 1] 



n>-23 V^V-/ ( b. an) ^ y * y 




FD-24 O^y^/ (de, qr) iry^^V 




FD-25 f^^vv Cc m] »; -fe y 




FD-2S 7- h 9 (hL j. k. qr) rv^v^vy 




FD-27 ►y-O'V [a, c, de] 




FD-28 i^-cy / Cf£. St) 




♦*§8¥05-l98377 



(13) 



FD-29 5?'<y*/ (hi. pq) T > ^ y y 

FD-30 i^-^y/ Copq, stu) 




[0 0 9 0] ;in^coH^^s^^§SJi. mmmi^<D 

ng6 (R-2) 1^^*58^ LTl>'5)SSIC0E^^^S^#S 
[0 0 9 1] m-:^T-=fU-OSa^i^{r4Dl^TS:lI<D:f: 

LT 0 . 0 5 - 5 

\.^mnimm\t.. «wssttfl:^«&^S2p<hbTo. 2-- 

(IV) 



[0 0 9 2] xui7 ha;V^*-t:>XcoiSHi:;^S(7)tt 
W«««:2 0 8«:«»rbT«IJ$^nTV^^ma^iaT* 

0* »*u<fi5 0 0 o:t>y;^ hD— A*«t"r*S* 

•t^TSfc^^p ;^^:^ir>X(Z)m7t (q u e n c h i n 

g) ^m^-y^rzi5b\z\t. »S2 i 6<hs&ffi2 i 4t^ 

X$y^o rUt^^. m^ftAR^*iii««2 1 2<Di?J^ 
7&WcC<it>3 0 0;*->^5?'X ha— AT*^Ct;?5>W* 

^r^(D\z*^^m^m^i^<Dmm'v$>^o &S2 i s, 22 

0, 2 2 2. RZS2 2 4<Dmn^m\t:>fj.< th2 0:t> 

-AT*-5o -en*0^- iE?lttARtX«iill«^ 2 1 0 

<th3 0 0^>^A hO-A-e*'5Ct7>W^L(^io 
[0 0 9 3] iff*Li.^St*«Hrt-e«^aAa2 2 2^ 

u^cDit-^i&siD^iz. 9tizmmLfcMm^^thmm4. 
3 5 6. 4 2 9nmmm\zm7F:^nx\.^^. -r^^vx 

>. fifi|A«l, 4-v^x:^;uy^vX>Rr/T'h^:7 

[0 0 9 4] ISS«rl»l8"r^H*fl^fi3cT^fc«i>ICflefflT 

^t353iJ<7)|l|^J^fi£ttmi^ttA&Z^«ji»«fl:^ft 

4. 5 3 9. 5 0 7^qqifflSlCM^$nTlr^^fe<0T* 

^mtamytmBm^z^t. ^iiTowigs (iv) 

(V) : 
[0 0 9 5] 
lit2 3] 



(V) 

[0 0 9 6] (±^'P, r1 . r2 . r3 . rd:r4 H fflsttc. : e{*lSi=^ft 1 ~ 1 0 ««>fiafa|giiSiSi. M 

(14) 
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6-1 Ofi<DTU-;k «Atf:7in;l/2fti;:^:7^;i/ ; 
jKiHIS^R 1 1 0m<DiS?^U< ^:t>— aofilOgiBfiSe- 

x^;k n-X-f 3>-;P;^j:£ : j^igK^Sce-i OfflO 
D/<c<5:T*0 it (III) Jc^liTR^ , r4 , 

[0 0 9 7] 
[fk2 4] 

-R^- (CH=CH-)r6-, 




, -CH=CH-, 
- (CH=rCH-)R6- (CH=CH-)n- ' 




[0 10 3] (±S*, Qtd:-N = ^fcH-C (R) = 
!»T^0 ; RH;4c^. 7)i^^)l. Tv)V^)V. TU- 



[0 0 9 81 (±iC*. mtt0-'4<7)fi»T*0 ; n« 
K3I1S?»6-'1 Ofi<^)7'J «Atf7x-U>R 

/lBgB3SKC0«^<7:)glftatct^, 6^*Ig?ftl-5<B(7)y 
^Rs-i o®coTU-;p, fiajA«:7xx;PB:r/^7-?^ 

[0 0 9 9] ^ffl'C*^:i<h/?^^^$n^$^lCS'JO® 
ChemLstrv nf SynthPfir fives . Vol. 5. P 
p. 618-637. 1971 mBtt^tlTV^-So mWkm^^'r:\ttl 

[0 10 0] *^^<D»^Lv^sg«-cfi. ^^)vy^^)> 

*^b^«i;&«*aiELlR^2 0 0<DiE7LaA«2 1 8 

3 5, 0 2 m^rz\t,mmA. 3 5 6. 4 2 9#^ais 
m7^^nx^^^\i^^ti(r>'»)vy ^ u >»{b^i»Tt>ffiffl 
[0 10 1] fiF^LUi7p;i^:7>f 'j>«{b^ftti. WiSSC 

(VI) : 
[0 10 2] 
[^b2 5] 




(15) 
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[0 1 0 41 9j<^»*uv^!B«Ttt. mm^ (VII) ic* 

(VII) 



[0 10 51 
[ft2 6l 



[0 10 61 mmu^-)i^y^ u >m\:'t«!f<o4}Fii\zttf^ 

[0 10 71 '^mt^'^-)i^y ^)>mt^m<r>m^\^x. 
pc-i : #;p:7>r> 

PC-2:1. 10. 15, 2 0 -X 2 

IH. 2 3H-#;U7>f>*H (II) 

PC-3 : 1. 10, 15, 2 0-T-K^:7x:=.JP-2 

IH. 2 3H-*;i.:7.<>3&a (II) 

PC-4 ; 5, 10, 15, 2 0 -7^ h^^X (^>5^ 

y)V7tuyjL-M -2 IH, 23H-#;P:7w'> 

PC- 5 : SlR:7i$^n'>T::i>:^=t^'>K 

PC-6 ; T;W^:z»^A7i$'n'>T;i>^DU H 

PC-7 ; :7:$'av7-> (^iS^-^) 

PC-8 ; i^^)^OAy^ui^7::^> 

PC-9 ; ffi7^h^>^f^;W7:$^D'>T::i> 

PC - 1 0 ; my ^Ui^T-> 
PC- 1 1 : ^ajxy^ui^T=.>y)if^V H 
PC-1 2 ;mmyi'az^7:=,> 
PC- 1 3 ; $^y^azy7zi> 
PC - 1 4 : ^^>y^ai^7->:t^>^\^ 
PC- 1 5 : '7if:^->^L.y^azy7=:^> 
PC - 1 6 ; m^^^ /^^)iy^'Oi^7-> 
[0 10 81 *«SEL*^2 0 0 <OIE?L«jgg 2 2 0;^^ 

(i^fji<h^-mo>jE^mmitm9mm^7^>^'^mr 

^-SiiS^^n^. 5fS»mH7^> 



T' 



5 >*i*H1#ff=ffiSim 3 . 1 8 0, 7 30 ^^«B< 

m3. 5 6 7. 4 5 0^Stfl^SB3. 6 5 8. 5 2 0^ 

[0 10 9] Jf*Lt.»a5S©5?«»im=7 5>tt. '>;s 

C<75J:5/ifl:^»«r«. «iiSC (VIII) : 
[0 1 1 01 
Ut2 7] 
(VIII) 

q1 q2 
\ / 

G 

[0 111] q' SU:q2 iiffl55rc. 5f#St 

■6. 

[0 1 1 21 «iSiC (VIM) *SSfcbao=0<D>U7 

'J-;W7 5>«. ttiSi: (IX) : 
[0 113] 
[fb2 81 
(IX) 

r2 

I 

r1- c - r5 
I 

r4 



(16) 




[0 114] (±ic+, R> r^xr2 {t^ti^nn^ 
Air. «iaiC (X) : 

[0 1151 
Ht2 9} 
(X) 

r5 

/ 

- N 

\ 

r6 

(XI) 

\ 

N 

/ 

Ar 

[0 1191 (±iC*, Ar e*iTU U^S-C^O. n 

[0 12 0] ±i5«igiC (vni) . <ix) . (x) , & 
t5 (XI) (7)saT;i'+;u, t)1^u>. t')-)v. rzs 

7)i^\^>^^\tmmmz\t i - sfSKoi^^iii^^^w 

WT^c:i:;&^r€r^7&^ a^WicJt. 5. 6. ^rz\t7 

[0 12 11 =&ffl;&:5?S»SHT5><Dft*W?S:*>0 
*S1#fFm^m4. 1 7 5. 9 6 0nRZSm^4, 
5 3 9. 5 0 T^B^ijfflgfcM^^tlTl^^o Berwick ^ 

^iZ^T^Vtzi^T U -)IRZJ^ h U 7 U ^ XDSRSK 

[0 12 21 *lr5lfflUfcVanslyke^> (RPA-5) <D 




[0 1161 (±^£4". r5 Rr^R® \tniL\Z. tSecO 

[0 117] »J(0»^Li.^aS<05^#KaHT^>tt7" 

(IX) T^$ns«t^*-:::)CD>?TU-;WT5ySSr-& 
I) : 

[0 118] 
Ut3 01 



r8 

/ 

— Are^ N 

\ 

^. 5fSiSmH7^>75»^ (1) {i>7^j:< (h'feilOCDmH 
T^>gB^^'^^^Tfi£OJao (2) iJ^7:j:<<ht>2®<0« 

so^PbD jSLZs&Wnmi^ (0-3 0 op?rBm±) m:^ 

m^\t. 2 4®«±<7>j^iRIS^€:^«U#Sd^ 

^ ^ w-r -5 r ofb^^i ^ s^-r ^ o <h s» $ n 

[0 12 3] Wffl/<c5?S;K^H7^>OWS:JBlT«E« 
: 

ATA-1 ; 1. (4->?-p- hU;UTay 

yjiZZJV) V^7D^^+h> 

ATA-2;1. 1 -tfX (4->?-p- KU;U7^y 

77x:=.>/U) - 4 -:7x:z;i/v^D^=^^i^'> 

ATA-3 ; 4. 4'" - fciX (>?:7x-;V7 ^ > ) ^ 

ATA-4:fX (4-v;^^>U7^y-2-;?^^;P:7 



(17) 
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ATA-5 ; N, N. N- h'J (p-hUJW T^> 
ATA-6 : 4- (i^-p-hU;P7^y) -4' - 

ATA- 7 ; N, N, N' , N' -T-h^-p-hU^^ 

-4, 4' -v7^y tf:7x-;i/ 

ATA-8 : N, N. N' . N' -7^ h ^ 7x::i;i.- 
4. 4' -z^7^y}dy3L=L)lr 

ATA- 9 : N-7x— ;i/*;w\V— ;^ 

ATA-10;#U (N-e-;!/:^;!/^^-;^) 
ATA- 1 1 ; 4. 4' -ex [N- (1 -:^:75^;W) 

-N-:7xr.;i.T5y) if:7xzi;w 

ATA- 12:4, 4" - t'X CN- (1 -±y^M 
-N-:7xr:;U7^y] - p-:$^— 7x:^;i/ 
ATA-1 3:4. 4' -ex [N- (2-'^-:7^;W 
"N-:7xr:;u75y] e:7xzi;u 

ATA- 14:4. 4 ' -ex [N- (3-711:^:75^ 

-N-:7x— ;u7^y] e:7x:s;i/ 

ATA-1 5 ; 1, 5 -ex [N- (l-:h7^;P) - 

N-:7x;i;U7a /] i-y^u> 

ATA-1 6 ; 4. 4 ' - ex [N- (9-7>l-U 
M -N-7x-;i/7S/) e^xzi;!/ 
ATA-1 7 ; 4, 4" -ex [N- (l-7>hU 
^l') -N-:7xr:;W7^y] -p-:$^— :7x-;u 
ATA-1 8 ; 4, 4' - ex CN- (2-:7x:^>h 

u;w -N-7x-;w7^y] e:7x::^;w 

ATA-1 9 ; 4, 4' - ex CN- iS-y)V^y> 

ir-M -N-7x^;u7^y] e:7x::i;i/ 

ATA-2 0 ; 4. 4' - eX CN- (2-\fU^M 

-N-:7x-;P7^y] e:7x-i;w 

ATA-2 1:4. 4' -ex CN- (2-±:73^-trx 

;W -N-7xr:;i/7ay] e>^xr:;p 

ATA-2 2 : 4. 4' - ex CN- (2-'^U 

-N-:7x::i;u7^/] e:7xz:;w 

ATA-2 3 ; 4, 4' -ex CN- (1 - 3D:^- 

M -N-:7x::i;U7^y] e'7x^;i/ 
ATA-24:2. 6-ex (>^-p-hu;P7ay) 
-^y^uy 

ATA-2 5 ; 2. 6-ex Ci^- (l-:^->^^;W 7 

^y) ±y^u> 

ATA-2 6 ; 2. 6-ex CN- (l-:h75^;W - 

N- (2-^7^;W) 7^y) :t-7i$^U> 

ATA-2 7 ; 4, 4^^ -eX CN. N->? (2-:^:7 

7a y] i$^-:7xr.;i. 
ATA-2 8;4, 4 ' - fX {N- 7xZi;i.-N- 

C4- {i-'f'y'^M y3L:zM 7^y) e:7xzi;i/ 

ATA-2 9 ; 4. 4' - ex CN -:7xr:;P-N- 

(2-eu^;u) 7 ay] e:7x-;i. 

ATA- 3 0 :2, 6-ex CN. N->^ (2-:^7f^ 

;w 7a y] 7;i/:tu> 



ATA- 3 1:4. 4' - ex (N. N-S^-p-hU 

;u7ay) 3^-:7xzi;i' 

ATA-3 2;ex (N-1-:^:7^;W (N-2-:^ 

[0 12 4] i^mm^mmmEhm=f<omm&zmm\i 
-en-en. flim«£*<^^^i'n*^<7)ffi», «^«*a«r 

fFfflR»4. 8 8 5, 2 1 l^qaai* (-e08B^«r*W 

«»ic#fiai:UT»0An^) icH^^nTv^^ftaa 

«Atf-r>v^'^A«se<t:«> (I TO) TB^^n 

il^ft<i:t>4. OeV<0{t*B8»*^-ri£v^lBHI*tefc* 

^SOl.^'rn^^eTt)Riffi«rJ^*T^ili:/>^T#S« » 
^bt^lSatl. 4. OeV*StOtt»M»:*^r^^JR 
gijO-acD^JR, »*U<fi4. OeV^jB^^^tfc* 

itm-x^mmi^^^o *Hi#ffa5sim4. sss, 211 

^^«»JCE«$nTlr^^Mg : Ag«l»«*«. 

l^B^ffim<D-Ol3'&^n^o ^^:^-iy^Ixf)^{>U<t 
t>0. 0 5% (»^U<«^l^J^C<<5:fcO. 1%) 
ie>. 7;Wa:=:'5^A;&Wj:<a:*>8 0 96 (» S U< Ji'>a: 
<^'b9 0 96) $l&^6^7;^ar::^ARt/'Ty:^x'>A 

Sffi*^. sij<D»*u«.^^ffi«ifiS;(c^^n^« 7;wa::i'^ 

(RPA-1) (D^HT^^o «H$n^»J<Dtt««« 

f)^. 9ciZ^\mLfzScozz^{avdi^ (RPA-4) JZM*$ 

W"r'5Sfit^MST:6^^«^^nTVi^o 

^«l9^»lt2 0 %7^SI'C&'2)o 
[0 12 5] '>;^j:<i:'t>-aa)«l^ (4. OeV 

tt*B8ft<D^M^SS^ft<0fca6fi^WL./cCfctn 

^«a|-r^«fiE*^6*iJ«S:#So 5felw5lffiLfcLittman 

^ (RPA-2) T&^a^LTl^^li^ffiSr^^aiT^Cli: 
;&^i^lCjic0$n^o COEMTti. ^««|{*^a^UT 
V^^lSffigg^i^ti. ft»B8»<4. OeV$:^-r^jR«:'>a: 

[0 12 6] 5fetc5lfflb;tVanSlyke (RPA-3) 

^UTi>^B^a^flii6r^;itt>SH$n«. c<o«fiS 



(18) 



I 
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[0 12 7] 

[0 12 8] ftft%^ff<aEL?g^ 

(a) ^>i^^i^mmim (ito) ;&^«ffi$nTVis 

(b) ll;!^3 7 53f >yx hD-A(Dm7^n>'Tr:> 
(CuPc) c^iEdFiaA®^. ^>^;K7)4^'-hJ^a** 

(c) ^(DCuP cm(D±\Z. m^3 7 D^>^7.ha 
— A<D4, 4' -t'X [N- (1 -•:h:75";i.) -N-:7 

(d) ^OiE?L^ill®0±tc. BA-10Wfe5!7t^ 
(3 0 0^>yxha-A) ^itfS^-lir^o CCDIb^tt 

(e) -5-(DBA- 1B<7)±(C, JS^3 0 0^>^Xhn 

m 1 

(wXA) 

1 1 486 nm 0. 034 

2 2 480 * 0.034 

3 3 479 * 0.016 

m± 

ftt)^. (aL7;W^X':>AhUX:t=*^'>>B (e) *«iBS 
b> (d) (7)ll^$:6 0 0^>^X hn-Atltf 

fi»|lRtJC3<7)**JS'r-5*^<i:tt:'>cs<fcxu^ ha^U^:?^ 

^ti. 2 0mA/cin2 (DmatU^^I/^fl^j^'T'SOtC^ t>lw 

[0 13 5] 



^Ag(DlS?W:^:;&n 0 : 1C0W^2 0 0 0:t>yx h 

[0 12 9] Shi^mz\t. W«EL?R^(i4 9 OnmfcS 
X'^i^ h;i/iJ':it*H4Jr^-ro ^yt<o^m^. 

E-l (x = 0. 202:y = 0. 325) \Z^T. 
[0 13 0] Xl/^ ha;i/^^-t> KSS^ (mcSta?S2 

as*) \tO. 0 3 4W/A'Tf^ofCa 2 0mA/'cni2 (343 

[0 13 1] -^«fflt2 OinA/cni2 TWfiSEL^^O^ 

'^;V^+^Jr±[5]^0. 6 8mW/cm2 ^^b;^o 3t<7)^ 
SfitS^><rlCfiTb, ilg^af^J^?J5 5^PB^^l:itl5 0%<D 
(£T^^, -^bT2 3 0^Pb^«JiH7 5%0®T^^^ 
Vfzo :itl\t. mf^Lfzl^i^'^U^)\^<oyta^ii^mmi. 

fZo 

[0 13 2] mmm27ki}^d ^nn^.w.ic.^mELm 



BA-l^BA-2 ^rz\tBA- 3 IZM^Wk^^Zih^ 

m^x. nmmi tmmz^mmmELmT'^mmi^ 

it^CDtzisb^Z^mrnKD^-^ht^WLLfZo 

2 OmA/cm^ oai^®if^^c4ol^T, ?J!JWcD^m;^ ( I L 
O) (7)5 0%{gT^iKJ5 ONf^mtr, 7 5%fiT€r#?l2 
5 0»frBl^Jl?KL;^Co 
[0 13 3] 

I L o mr^) 

1/2 3X4 
55 230 
60 263 
68 268 

a 2 

lllffiM BA# EL^$ 

(w/A) 

4 1 490 nm 0. 0094 

5 3 476 o 0.0092 

[0 13 6] mi tm2^it^T^:it\ZJ:^X. 

K<7?sf=i=$fS;t-r^js« 1 - 3 (omm E L «^<z)fiin/t 
[0 13 7] ^mm(i nmmmp.%it.^m¥.Lm^ 



1 <i:(^»JcW«IELlR^^fl}»b;t*«- fibWfe 



(19) 
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3 5niii»c:l83t«**Wr«lie3t*f6Lfc. 36316 
©feffi*Hl«>-^iC-6 (x = 0. 315:y=0. 5 

5 0) ir^-r. xud^ hD;i'S^-fe>hSai*«. *lfi« 

lftat2©W«ELj|l?-J:0t)SI»WCflHr^0. 02 2 

» ^ffifflufc. 1 «>.«c - 7 (x = 

0. 4 1 2 : y = 0. 5 6 0) izm-t. S:#:»3ttt5 6 



rn 1 aai ^wws^i 2 > rnsii».iKnjlt^^»«« 

*t. fiL-BA-lSSlptbTO. 2 5~4*)l.%»rt> 
fc^S'TrofiO'^'J U'> (FD-1) S-BA-UCH— 
yUfc. -E-«>IS«*£tT«)S3&£X*4»X*ti6fc. 

[0 14 0] 
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^TfffiiT^ (niD) 


CLE. X 


Coord. Y 


1 


0 


486 


0,20 


0. 33 


8 


0. 25 


452 


0. 19 


0. 27 


9 


0. 50 


452 


0. 16 


0.21 


10 


1. 00 


452 


0. 16 


0.21 


11 


2. 00 


452 


0. 17 


0.21 


12 


4.00 


452 


0. 19 


0. 30 






1 6. y = 0. 


2 1 ^^-To ' 



1 
8 

9 
10 
11 
12 



(W/A) 
0.034 
0. 033 
0. 030 
0. 024 
0.023 
0. 021 



20iiiA/cin2 
9.4 

9.3 
9.4 
9. 1 
9.3 



[0 1 431 m4^^^t. \^-/^>hmm^mmr^ 

[0 14 4] 

m 1 ] Itt^c^:^^?)^^^^^***^^^ 19 3 1 
C. I.L 

[0 3] *^^<D®fr&Si^-r»fe«3tW«EL*^<7) 
[041 «3tiftfiJc«bTiEa{b»a[*7^nty KbJt:^?^ 



2-3^r;i/9gO««ttHdW*U<. «Tt>0, 5-2 
[0 142] 

ILO 1/2 I LO 

0. 68 55 

0. 66 138 

0. 60 162 

0. 48 275 

0.46 m^fJil^ 

0. 42 462 

1 0 0 ••»e%3t#«EL*^ 

1 0 2. 2 0 

1 0 4, 2 0 4-HSWSS 

1 0 6. 2 0 esmmn^m 

1 0 8. 2 0 8*-W«ffi* 
110. 2 1 

112. 2 1 2-n^&ARzj^mm^m 

114. 2 1 4—»&aB 
116, 2 1 6-ISS 

2 0 0 - - Wfe^^tWttEL*^ 
2 1 8-iE?LttAH 

2 2 o-iE?Lfai2ia 

2 2 2 -m^ftAB 
224 - ^^KliilH 
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